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DESCRIPTION 

NOVEL DNA AND PROCESS FOR PRZPAilING PROTEIN USING THE DNA 

TTF.ti? OF irrmoTiOfiY 

The present invention relates to a novel DNA and a process 
foe preparing a protein which possesses an activity to inhibit 
osteoclast differentiation and/or aaturation (hereinafter 
called osteoclastogenesis-inhibitory activity) by a genetic 
engineering technique using the DMA,. More particularly, the 
present invention relates to a genomic encoding a protein 
OCX r which possesses an osteoclastogenesis-inhibitory activity 
and a process for preparing said protein by a genetic engineering 
technique using the genoaic DHA. 

R/lt r'^r.POUN n r>P THF INVFNTIQN 
Human bones arc consanily repeating a process of resorption and formaJion. 
Osteoblasts coottoUing formation of bones and osteoclasis controlling resorption of bones 
take major rote in thb process. Osteoporosis is a typical disease caused by abnormal 
mctabolismofboocs. TT,b disc« b cai«ed wtnin bone resorptkin by osteocl^^ 
bone fortnaiioa by osteoblasts. Although the mechanism of this disease is st.U to be 
elucidated coopieids. thp dis^ causes the bones ui ache, makes the bones fragile, and 
niay ttsalt in ftaowing of the bones. As Ae population of the aged increases, this disease 
results in an inoease in the mimbcr of bedridden aged people which becomes a social 
problem- Urgent devclopmcm of a therapeutic agent for d»is disease is strongly desired. 
Disease due to a 
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decrease in bone mass is expected to be treated by controlling 
brtne resorption, accelerating bone formation, or iriproving 
balance between bone resorption and forruation. 

Osteogenesis is expected to be ii^crcascd by accelerating proliferation, 
ditfercniiation, or activation of the cells controlling the bone formation, or by controlling 
proliferation, di'fcreniiatton. or acuvation of the cells involved in bone 

resorptloa. In recent years, strong interest has been directed 
to physiologically active proteins (cytokines) exhibiting such 
activities as described above, and energetic research is 
ongoing on this subject . The cytokines which have bc«?n reported 
to accelerate proliferation or differentiation of osteoblasts 
include the proteins of fibroblast grcawth factor family {FGF: 
Rodan S. B. et al.. Endocrinology vol- 121, p 1!>17, 1987), 
insulin-like growth factor I (IGF-I: Hock J. K. ct al.. 
Endocrinology vol- 122, p 2S4, 1986), insulin growth factor II 
(IGF- II: McCarthy T. et al.. Endocrinology vol. 124, p 301, X999) , 
Activin A (Centrella M. et al.. Hoi. Cell. »lol., vol. 11, P 
250, 1991), transforming gro*rth factor-^/ {HbdaM.* The Bone, 
vol, 2, p29, 1988) , Vasculotropln (VaroniqueM. etal-, Biochea. 
Biophys. Res, COnaaun., vol, i99; p 380, 1994), and the protein 
of heterotopic bone formation factor family (bone morphogenic 
protein; BMP: BeiP-2; Yanaguchi A. et al., J. Cell Biol, vol. 
113, P S82, 1991, OP-1; Sanpath T. K, et al., J. Biol. Chem, 
vol. 2 67, p 20532. 1992, andKnutsenR, etal., Biochem. Biophys. 
Res. Coaanun, vol. 194, P 1352, 1993). 

On the other hand, as the cytokines which suppress 
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differentiation and/or maturation of osteoclasts, transf omiing 
growth factor-p (Chenu C, et. al,, Proc . Natl. Acad. Sci - OSA, 
vol. 85, p 5683, 1988), interleu)cin-4 (Kasano K. et al . , 
Bone-Miner., vol. 21, p 179, 1993), and the li)ce have been 
reported. Further, as the cytokines which suppress bone 
resorption by osteoclast, calcitonin (Bone-Miner,, vol. 17, p 
347, 1992 ), macrophage colony Stimulating factor (Hattersley 
G. et al., J. cell. Physiol, vol, 137, p 199, 1988), 
interleukin-4 (Mat:ana)»e, K. et al., Biochen. Biophys. Res. 
Consoun. vol- 172. P 1035, 1990), and interferon-7 (Gowen H- et 
al., cr. Bone Miner. Res., vol. 1, p 46.9, 1986) have been 
reported. 

These cytokines are expected to be used as agents for ireating diseases 
accompanying bone kws by accelerating bone formation or suppressing bone resorption. 
Ctinica] test^ are beii^ undertaken to verify the effect of improving bone metabolism of 
some cytokines such as insulin-like growth 

factor- 1 and the tieterotopic bone formation factor family. In 
addition, calcitonin is already eomtercially available as a 
thecapeurle ag«ixt for osteoporosis and a pain relief agant . At 
present, drugs for clinically creating bone diseases or 
shortening the period of treatment of bone <liseases include 
activated vitamin Dj, calcitonin and its derivatives, and 
hormone preparations such as estradiol agent, ipriflavon or 
calcium preparations. These agents are not necessarily 
satisfactory in terms of the efficacy and therapeutic results. 
Development of a novel therapeutic agent which can be used in 
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M- et al. , Blochejn. Btophys. Rss. conunun. vol.199, p380, 1994), 
and bone morphogenic protein (BMP:BMP-2; Yamaguchi, A et al . , J. 
Cell Biol. vol. 113, p682, 1991, OP-1; Saapath T.K. al., J. 
Biol. Chem. vol. 267, p20532, 1992. Knutsen R. et al., Biochem. 
Biophys- Res. Conaaun. vol. 194, pl352, 1992) were reported. 
[0004] 

On the ot;her hand, as a cytokine Inhibiting osteoclast 
fonnaticin, that is, differentiation and/or maturation of osteo- 
clast, transforming growth factor-p (Chenu C. et al., Proc. Natl. 
Acad, scl. USA, vol. 85, p5683, 1988) and ±nt«rlei*Kin-4 (Kasano K. 
et al., Bone-Miner., vol. 21, pl79, 1993) were reported. And as a 
cytokine inhibiting bone resorption induced by osteoclast, calci- 
tonin (Bone Miner., vol.17, p347, 1992), macrophage colony-stimu- 
lating factor (Hattersley (5- et al. . J. Cell, Physiol, vol.137, 
pi99, 1988), lnterleukin-4 (Watanal>e,K. et al., Biochea. Biophys. 
Refi. Commun., vol.172, pl035, 1990) and interferon-r (Gowen M. at 
al., a. Bone Miner. Res., vol.1, p469, 1986) w^e reported. 
t00053 

These cjrtoklnes are expected to improve osteopenia by stitnu- 
lating bone fornta^on end inhibiting of bona resorption and 
olinical trial of so«e of i^te above-entioned cytokines such a* 
insulin like growth £actor-I and cyt;bkine of bone morphogenic 
protein family are being carried out a« agents improving bone 
metabolisa. Calcitotito has been already saled as a therapeutic 
agent for osteoporosis or a pain relleflng agent. In addition, 
for the treatment of metabolic bone diseases and for ahorteni.ng 
treatment duration, active vitamin D3, calcitonin and analogue 
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thereof, hormones such as estradiol, Iprifiavone or calcium agent 
etc. is clinically used at present. However, by these therapeutic 
methods, effects of the treatment Is not necessarily satisfac- 
tory- Therefore, devfelopment of a novel therapeutic agent is 
desired in replace of the above methods, 
[0006] 

[Problems to be Solved by th^ invention] 

Consider ir.j these situations, the px'esent inventors have 
eagerly studied and found that OCir protein having an inhibitory 
activity on osteoclast fonaatlon was already recovered from 



culture <nedlum of human embryonic lung fibroblast cell line IMR- 
90{ATCC deposit number is CCL186) CPCT/crP96/00374 ) . Further, the 
present inventors have studied on tne origin of OCIF having an 
inhibitory activity on osteoclast formation and determined base 
sequence of genomic DMA of human origlned OCIF. An object of the • 
present invention is to provide a genomic DNA encoding OCIF pro- 
tein having en inhibitory activity on osteoclast formation and a 
method of preparing said protein by genetic engineering manipula- 



CMeans to Solve the Pzoblea] 

The present Invention relates to a genomic ONA encoding 
protein OCIF having an inhibitory activity on osteoclast forma- 
tion and a method of preparing said protein thereby by genetic 
engineering manlpiilatlon. 

The DMA of the present invention comprises base sequence < 
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immunological diagnosis of such diseases. 00 V f w 

BRIFF PRSCRIPTION OF THP. r)RA\VlNf;S 
Figure 1 shows a result of" Western Blotting analysis of the protein ohtained by 
causing genomic DNA of the present inveniion to express a protein in Example 4 (iii), 
wherein lane 1 indicates a size marker, lane 2 indicates the culture broth of COS7 cells in 
which a vector pWESRoOCIF (Example 4 (iii)) has been transfected, and lane 3 is the 
culture broth of COS7 cell in which a vector pWESRa(con(roI) has been (ransfected. 



QP;pT MODK roR CAftRYTWQ QTIT THF. TWVENTTOW 

The genomic DNA encoding the protein OCIP which exhibits 
osteoclastogenesis-inhibitory activity in the present 
invention can be obtained by preparing a cosmid library usincr 
a htjaiar\ placenta genomic DNA and a cosmid vector and by screening 
this library using DNA fragments which are prepared based on 
the OCTF cDHA as a probe. The thus-obtained genomic DNA is 
inserted into a suitable expression vector to prepare an OCIF 
expression cosmid. A recombinant type OCIF can be obtained by 
transfecting the geaottic DNA into a host organism such as various 
types of ceJls or microorganiam.straixw and causing the DMA to 
express a protein by a conventional method. The resultant 
protein exhibiting osteoclastogenesis-inhibitory activity (an 
osteoclaatogenasis-inhibitory factor) is useful as an agent for 
the treatment and improvement of diseases involving a decrease 
in bone mass such as osteoporosis and other diseases relating 
to bone metabolism abnormality and also as an antigen to prepare 
antibcdies for establishing imtaunological diagnosis of such 
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diseases. The protein of the present invention can be prepared 
I as a drug composition for oral or non-oral adniinist ration . 

Specifically, the drug composition of the present invention 
containing the pcotein which is an osteoclastogenesis- 
inhibitory factor as an active ingredient can be safely 
I admnisterad to humans and animals. As the form of drug 

compositioftr a composition for injection, composition for 
intravenous drip« suppository, nasal agent, sublingual agent, 
percutaneous absorption agent, and the like are given. In the 
^ case of the ccnnposttion for injection, such a composition is 

a mixture of a pharmacologically effective amount of the 

osteoclastogenesis-inhibitrory factor of the present invention 
and a phannaceutically acceptable carrier . The compos it ion may 
further comprise amino acids / saccharides, cellulose 
derivatives, and other excipients and/or activation agents, 
including other organic compotinds and inorganic compounds which 
^ are commonly add«d to a caaposition for injection. When an 

injection preparation is prepared using the 
\ osteoclaatogenesis-inhibltory factor of the present invention 

and these excipients and activation agents, a pH adjuster, 
buffering agent, stabilizer, solubilizing agent, and the like 
may be added if necessary to prepare various types of injection 
agents . 

The present invention will now be described in more detail 
by way of examples which are given for the purpose of 
illustration «nd not intended to be limiting of the present 
invention. 



Exa.-npie 1 33 0 ^ 0 > 

< pri^naratinn of a cosmid librarv> 

A cosmid library was prepared using human placenta genomic DNA (Clonetech; 
Cat. No. 6550-2) and pWEl5 cosmid vector (Stratagene). The experiment was carried 
out following principally the protocol attached to the pWElS cosmid vector kit of 
Stratagene Company, provided Molecular Cloning: A Laboratory Manual (Cold Spring 
Harbor Laboratory <I989» was referred to for common procedures for handling DNA. 
E. coli. and phage. 



(i) pr ^piipiitrtn rtf f<Mttrietio n giwyme dip«-;t of hiiman-yenomic DNA 

Huaiarv placent:a genomic DKA dissolved in "750 pj. of a 
solution containing 10 bM Tris-HCI, 10 loMMgClj, and 100 niM NaCl 
was ddded to four 1.5 ml Eppendoef tubes (tube A, B, C, and D) 
in the amount of 100 pg each. Restriction enzyme Mbol was added 
to these tubes in the aatounts of 0.2 vmit for tube A, 0.4 unit 
for tube B, 0.6 unit for tube and 0.8 unit for tube O, and 
DNA was digested for 1 hour. Then, EDTA in the amount to make 
a 20 aM concentration was added to each tube to terminate the 
ceactiour followed by extraction with phenol/chloroform (1:1). 
A two-fold amount of ethanol was added to the aqueous layer to 
precipitate DNA. DNA was collected by cent rifugat ion, washed 
with 70% ethanol, and DNA in each tube was dissolved in 100 »il 
of TE (lOmM Tris-HCl (pH 8.0) + ImM EDTA) buffer solution, hereinafter called 
TE). DNA in four tubes was combined in one rube and incubated for 10 minutes at 
68°C. After cooling to room 

3 i 
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temperature, the mixture was ovcrlayed onto a 10^-40% linear sucrose gradient which 
was prepared in a buffer containing 20 mM Tris-HCI (pH 8.0). 5mM EDTA. and IM 
NaCl in a centrifuge 

t:ube (38 ml) . The tube was centrlfuged at 26,000 rpm for 24 
hours at using a rotor SRP28SA manufactured by Hitachi, 

Ltd. and 0.4 ml fractions of the sucrose gradient was collected 
using a fraction collector. A portion of each fraction was 
subjected to 0.4% agarose electrophoresis to confirm the sise 
of DNA. Fractions contoining DMA with a length of 30 kb (kilo 
base pair) to 40 kb were thus combined. The solution was 
diluted with TE to make a sucrose concentration to 10% or less 
and 2.S-eold volumes of ethanol was added to precipitate DNA. 
DNA was dissolved in TE and stored at 4^. 



(ii) py-^parftMon of COPCTid YRCtOr 

The pWElS cosxBid vector obtained from Stratagene Company 
was completely digested with restriction enzyme BanHI according 
to the protocol attached to the cosmid vector kit. DNA 
collected by etteanol precipitation was dissolved in TB to a 
concentration of l »g/»l. Phosphoric acii^ at the 5' -end of this 
DMA was removed using calf small intestina alkaline phosphatase, 
and DNA was collected by phenol extraction and ethanol 
precipitation. The DNA was dissolved in TE to a concentration 
of 1 mg/ml. 

(Hi) T.4^at-<nn fy«»Tv>m ir; nuA Yn v«»r:tor anri In vitm Packaging 
1 . 5 micrograms of genomic DNA fractionated according to 
sice and 3 »ig of pWBlS cosmid vector which was digested with 
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restriction enzyme BamHI were ligated in 20 pi of a reaction 
solution using Ready-To-Go T4DNA ligase of Pharmacia Company. 
The iigated DNA was packaged in vitro using GigapacJc^ II 
packaging extract (Stratagene) according to the protocol . 
After the packaging reaction, a portion of the reaction mixture 
was diluted stepwise with an SM buffer solution and mixed with 
B. coli XLl^Blue MR (Stratagene) which was suspended in 10 tbH 
MgCL. to cause phage to infect, and plated onto LB agar plates 
containing 50 iig/ml of anpicillin. The number of colonies 
produced was counted. The number of colonies per 1 >il of 
packaging reaction was calculated based on this zresult. 
(iv) t>r^pAi-»r 4pT> rt/ a rnKmid lihrarv 

The packaging react:lon solution thus prepared was mixed 
with E. coli XLl-BXue MR and the mixture was plated onto agarose 
plates containing anpicillin so as to produce 50, 000 colonies 
per agarose plate having a 15 cm of diameter. After incubating 
the plate overnight at an LB culture medium was added in 

the amotini of 3 ml per plate to suspend and coUcci E. coli cells. Each agarose plate 
was again washed with 3 ml of LB culture mcdioin and the washing ^/as combined witii 
the original suspensiQii of E. coli. E. cdi collected from all agarose plates .vas 
placed in a centrifuge mbe. glycerol was added to a concentration of 20%, and 
ampicillin was furthsr added to make a final concentration of SOfig/m). A portion of 
the E. Colt suspension was removed and the remainder was f 'oied at -80*C. The 
removed E. Coli was diluted stepwise and plated onto agar plates to estimate the 
number of colonies per I ml of 
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Example 2 

^fSrr*'**"^"? r>f gQsmid library and puri f i car < on nf r<!>lony> 

A nitrocellulose filter (Millipore) with a diameter of 
14.2 cm was placed on each LB agarose plate witin a diameter of 
15 cm whicn contained 50 fxg/ml of ampicillln. The cosmld library 
was plated onto the plates sc as to produce 50,000 colonies of 
E- coli per plate, followed by incubation overnighc at 37X^. 
E, coli on the nitrocellulose filter was transferred to another 
nitrocellulose filter according to a conventional method to 
obtain two replica filters . According to the protocol attached 
to the cosmid vector kit, cosmid DNA in the E. coli on the replica 
filters was denatured with an alkali, neutralized, and 
iaaaobilized on the nitrocellulose filter using a Strataiinker 
(Stratagene) . The filters were heated for two hours at: SOX: 
in a vacuum oven. The nitrocellulose filters thus obtained were 
hybridized using two kinds of DHA produced, respectively, from 
5' -end and 3' -end of huinan OCIF cDNA as probes. Namely, a 
plasmid w»* purified from E. coll pKB/OIFlO (deposited at The 
Hinistry of International Trade. and T-dustry, the Agency of 
industrial Science and Technology, Biotechnology Laboratory, 
Deposition NO, FERM 3P-5267) containing OCIF cDNA. The plasmid 
containing OciF cDHA was digested with restriction enzymes Kpnl 
and EcoRI. Fragmenis ihus obtained were scparaied using agarose gel electrophoresis. 
Kpnl^EcoRI fragmem with a length of 0.2 kb was purified using a QIAEX 11 gel 
extraction kit (Qiagen). This DNA was labelled wHh using the Megaprime DNA 
labelling 
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System (Amersham) (5' -DNA probe). Apart from this, a 
BainHI/EcoRV fragment with a length of 0.2 kb which was produced 
from the above plasmid by digestion with restriction enzymes 
BamHI and EcoRV was purified and labeled with "p (3' r-DNA probe) . 
One set ot the replica filters described above was hybridized with 
the 5' -DNA probe and the other with the 3' -DNA probe. 
Hybridization and washing of the filters were carried out 
according to the protocol attached to the cosmid vector kit. 
Autoradiography detected several positive signals with each 
probe. One colony which gave positive signals with both probes 
was identified. The colony on the agar plate, which 
corrcspondiag to tU\e signal on the autocadiogran was isolated 
and purified- A cosmid was prepared from the purified colony 
by a conventional method- This cosmid was named pWEOClF. The 
size of the human genomic DNA fragment contained in this cosmid was about 
38 )cb. 
Example 3 

^ Pj ^ ffrmin r tf^n i«K'»f ?r*i'te se guenrft nf fhft human nTfF fffnomic PNA 

fragment > 

(i) <rt^TTH^Pf *tf *>^<^tP pencMTvir PNAr fragment 

Cosmid pWEOCIFwas digested with restriction enzyme EcoRi - 
After the separation of the DMA fragments thus produced by 
electrophoresis using a 0-7% agarose gel, the DNA fragments were 
transferred to a nylon membrane (Hybond -N, Amasham) by the 
Southern blot technique and xtwftObilized on the nylon membrane 
using StratalxAkcr (stratagene) . On the other hand, plasmid 
pBKOCIF was digested with restriction enxym EcoRI and a 1.6 
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ICb fragment containing human OCIF cDNA was isolated by agarose 
gel electrophoresis. The fragment was labeled with ^-P using 
the Megaprime DNA. labeling system (Amashaxa) . 

Hybridization of ihc nylon membrane described above with the '-P-Labelled 
1.6=kb OCIF cDNA. performed according to a conventional method, detected DNA 
fragments with a size of 

6 kb, 4 leb, 3.6 Jcb, and 2.6 Icb. These fragments hybridized witih 
the human OCIF cDWA were isolated using agarose gel 
electrophoresis and individually subcloned into an EeoRI site 
of pBluescript II SK + vector (Strategene) by a conventional 
method. The resulting plasmids were named respectively, pBSE 6. pBSE 4, pBSE 3.6. 
and PBSE 2.6. 

(it) |>f#Tminati<Tn of the nucleotide .seouence 

The nucleotide sequences of the human OCIF genomic DNA fragments which 
were subcloned into the plasmid were determined using the ABI 
Dideoxy Terminator cycle Se<iuencing Ready Reaction kit <Perkln 
Elmer) and the 373 Scq^enci^g Systew (Applied Biosys terns) . The 
primers used for the detennination of the nucleotide sequences were synthesized based 
on the nucleottde sequettce of human OCIF 

cDNR (Sequence ID Ko. 4 In the Seq>jence Table) - The nucleotide 
sequences thus determined are given as the Sequences No. I and 
No. 2 in the Sequence Table. The sequence ID No. 1 includes 
the first exon of the OCIF gene and the Sequence ID No. 2 includes 
the second, third, fourth, and fifth exons. A stretch of about 
17 )eb is present between the first and second exons. 
Example 4 

^ Prn rlii rrl"Tt '•'^ rr^^"^^"^"*" ^-^^ uaina CQS-7 r^l !.'»>' 
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(i) Preparation of CX:i? genomic DNA expression cosmid 

To express OCIF genomic DNA in animal cells, an expression 
unit of expression plasmid pcDL-SRa296 (Molecular and Cellar 
Biology, vol. 8, P4 66-472, 1988) was inserted into cosiaid vector 
pWSlS (Stratagene) . First of all, Che expression plasmid 
pcDL-SRa296 was digested with a restriction ensyme Sal I to 
cut out expression unit with a length of about 1-7 kJo which 
includes an SRa promoter, SV40 Later splice signal, poly (A) 
addition signal, and so on. The digestion products were 
separated by agarose gel electrophoresis and the 1.7-kb fragment 
was purified using the QIAEX U gel extraction kit (Qiagen) . 
On the other hand, cosmid vector pWElS was digested with a 
restriction enzyme EcoRI and fragments were separated using 
agarose gel electrophoresis. pWB15 DNA of 8.2 kb long was 
purified xx3±ng the QIAEX II gel extraction kit (Qiagen) - The 
ends of these two DNA fragments were bluntled using a DNA 
blunting kit (Takara Shuzo) , ligated using a JNA ligation kit 
(Takara Show), and iransfccted into E. cdi DH5« (Gibco BRL). The resultant 
tninsfortnam was grown and the expression cosmid pWESRtt containing the expression 
unit was purified using a Qiagra cclunm (Qiagen). 

The cosmid pWE OCIF containing the OCIF genomic DNA fragmettt with a 
length of about 38 kb obtained in (i) above was diges'sd with a restriction enrymc Noil 
to cut out ihe OCIF genomic DNA fragment of about 38 kv. After separation by 
agarose gel electrophoresis, the DNA fragment was purified using the QIAEX II gel 
extraction kit (Qiagen). On the other hand, the expression cosmid pWESRe was 
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digested with a restriction enzyme EcoRI and the digestion 
product was extracted with phenol and chloroform, ethanol- 
precipitaCed, and dissolved in TE, 

pWESRo digested with a restriction enzyme EcoRI and an 
EcoRl-Xaml-HotI adapter (fllOS, #1156 Mew England 

Biolaboratory Co-) were liyated using T4 I»Oi ligase (Takara i 
Shuzo Co.* Ltd.) . After rciaoval of the free adapter by agarose \ 
gel electrophoresis, the product wa« purified using QJJ\SX gel 
extraaion kit (Qiagen). TTic OCIF genomic DNA fragment with a length of about 37 
kb. which was derived from the digestion with 

restriction enzyae Not! and the pWESRato which the adapter was | 
attached were ligated using T4 DNR Itgase {Takara shuzo) . The | 
DNA was packaged in vitro using the eigapack packaging extract 

(Stra«aget»e) and transfcca«l to E- coll XLl-BlueMR (Stratagene) . j 
The resultant ttansforaant was grown and the exoression coawid | 
pWESRa OCIF whfch comained OCIF genomic DNA fragment was purified using a | 
Qiagcn column (Qiagen). IT* OaF expression ooimid pWESRtt OCIF was eihanol- j 
precipitated, dissolved in sterile distilled water and iised in the foltowing analysis. j 



nf nriF ft^^-i^tv 

A recwstoinant OCIF was ejqpressed as described below 
using the OCIF expression cosaid pWESRaOCIF obtained in <i) 
above and its activity was measured. COS-7 (8xl0*cell»/well) 
cells <Riken Ctell Bank, RCB0539> were plated in a 6-wcU plate 
using EWEM culture mediua (Gibco BRL) containing 10% fetal 
bovine serum (Gibco BRL) . On the following day, the culture 
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medium was removed and cells were washed with serum- free CMEM 
culture mediiim. The OCIF expression cosmid pWESRoOCir which 
had been, diluted with OPTI-MEM culture medivun (Gibco 8RI.) was 
mixed with lipophectaaine and the mixture was added to the cells 
in each well according to the attached protocol . The expression 
cosmid pHESRa was added to the cells in the sai&e manner as a 
control. The amount of the costaid DMA. and Lipophectamine was 
respectively 3 |tg and 12 |U. . After 24 hours^ the culture nedium 
was rentoved and 1.5 «a of fresh EX>CELL 301 culture medium ( JBH 
Bioscience) was added to each well- The culture medium was 
recovared after 48 hours and used as a sajnple for the measurement 
of OCIF activity. The aeasuremenc of ociF activity was carried 
out according to tlie method described by Kumegawa, M. et al. 
(Protein, Nucleic Acid^ and Enzyme, Vol. 34, p 999 <1989J) and 
tbe method of TWOHASHI, N. et al. (Endocrihology vol. 122, p 
1373 (1988)). The osteoclast formation from bone marrow cells isolated from mice 
aged about 1 7 days in the preset* of activated vitamin D, was evaluated by the 
,nduc*ioo of taiwic acid resistwwacidfc phosphatase acti^^ The reduction of 

the acid irtw»phata»e was-»««sured and used as the activity of 
the protein %ihicb possesses osteociastogcnesis-inhibitory 
activity (OCIF). Namely, 100 |d of a OCIF sample which 

was diluted 1*1 th a -MEM culture medium (Gibco BRI.) containing 
2x10"* M activated vitaain Jh and 10% fetal bovine serum waa added 
to each well of a 96 well micro plate. Then, 3x10* bone marrow 
cells isolated from mice (about l7-days old) suspended in 100 
111 of o-MEK culture nedium containing 10% fetal bovine serxia 
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were added to each well of the 96 well micro plate and cultured 
for 3 week at 371^ and 100% humidity under 5% CO? aUnosphere. 
On days 3 and 5. 160 ^1 of the conditioned medium was removed 
from each well, and 160 fil of a sample which was diluted with 
a -MD€ culture axediun containing IxlO"* M activated vitaaln D, 
and 10% fetal bovine senim was added. On day 7, the celb were washed with a 
phiKphaie btiffe*ed saline and fixed with a ethanol/acetooe < I : I) solution for one 

minute at rooai temperature , The osteoclast formation was 
detected by staining the cells using an acidic phosphatase 
activity measurenent kit (Acid Phosphatase, Leucocyte, Cat- no. 

Sigaa Coa5»any) - A decrease in the nuaber of cell* 
positive to acidic phosphatase activity in the presence of 
tartaric acid was taken as the OCIF activity. The results are 
sbown in Table 1, %<hich indicates that th* conditioned «ediu» 
««hibits the similar activity to natural type oCIF obtained from 
the IMR-90 culture -edi«a and recort»inant OCIF produced by CHO 
cells. 
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TABLE 1 

Activity of OCIF in the conditioned medium of COS-7 cells. 



330400 



OiluCion 


l/IO 1/20 1/40 1/80 1/160 1/320 


OCtr 9ett0Alc DMA inczodueed 
Vector introduced 
Untreated 


■M' ♦-»• -M- ♦ 



'^++*' indicates an activity iiihibiting 80% or more of 
osteoclast fomation, *♦* indicates an activity inhibiting 
30-80% of osteoclast formation, and *-* indicates that no 
inhibition of osteoclast formation is ooserved. 
jiii) J^ P P^-^fi^^^iAn nf the T>rnftiict bv Wf-^tf-m Rlntr - ing 

A buffer solution (10 lU) for SDS-PAGE (O.S M Tris-HCl. 
20% glycerol. 4% SOS, 20 ng/al bromophenol blue, pH S.8) was 
added to 10 >tl of the sample for the measurement of OCIF activity 
prepared in (ii) After boiling for 3 minutes at lOOnc, 

the mixture was subjected to 10« SDS polyacrylamide 
electrophoresis under non-reducing conditions. The proteins 
were transferred from the gel to a PVDF membrane (ProBlott, 
Perkin El«er ) usi«g s«ai-dry blotting apparatus (Biorad) . The 
membrane was blocked and incubated for 2 hours at 37t: together 
with a horseradish peroxidase- labeled anti-OCIP antibody 
obtained by labelling the previously obtaiaed antiOCIF antibody with 
horseradish peroxidase according to a conventional method. 
After washing, the protein which bound ihe ami-OaF 

antibody was detected using the ECL system {A^shaa) - As shown 
in Figure 1, two bands, one with a molecular weight of about 
120 kilo dalton and the otAer 60 kilo dalton, were detected in 



NO. 086 P021 
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the supernatant obtained from the culture broth of COS-7 cells 
in which pWESRaOClF was transfected. On the other hand, these 
two bands with a molecular weight of about 120 kilo dalton and 
60 kilo dalton were not detected in the supernatant obtained 
from the culture broth of COS-7 cells in which pWESR a vector 
was transfected, confiraing that the protein obtained was OCIF. 

TTinpRTRTAT. APPT.TPAftTT.TTY 

The present; invention provides a genonic DNA encoding 
a protein OCIF which possesses an osteoclastogenesis- 
inhibitory activity and a process for preparing this protein 
by a genetic engineering technique using the genomic dna. The 
protein obtained by expressing the gene of the present invention 
exhibits an osteoclastogenesis-inbibitory activity and is 
useful as an agent for the treat«ent and ia«»rove«ent of diseases 
involving a decrease in the amount of bone such as osteoporosis, 
other diseases resulting fro«bo«e metabolism abnormality such 
as iheumaiisin, degenerative joint disease, and multiple 

»yel«a. The protein is further useful as an antigen to 
establish antibodies useful tor an iaaainological diagnosis of 
such diseases- 

yifyPR T« MTrT?nowfaHlSM 
Depositing organizations 

The liinistry of International Trade and Industry, National 
institute of Bioscience and Human Technology, Agency of 
industrial Science and Technology 

Address: 1-3, Higasbi-l-Cho«e, Tsukuba-shi, Ibaraki-ken, 
Japan 
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Length Of sequence; 1316 



i ) Type of seqitence: nucleic 



Stirandedness : 2 
Topology: linear 




AGGCTACTCC AGAAGTTCAC CGCGTAGGAA CCTCCGATAC CAATAGCCCT TOATGATGG 30( 
T(H;«?TTGCT GM(«KIAACA GT(^ 
TCACTCTGCA GArrCTCTCT CCCTCTAACT ACCCCAGATA ACAAGGAGTG AATGCAGAAT 42C 
AGCACGGGCT TOGGGCCAA TCAGAC^m GTTAGAAAAA TTCCTACTAC ATG^ 450 
TAAACTTGAA GATCAATGAT TGCCAACTCC CCGA^ 

^ AAGAGGGGCC CrGTAATTTG AGGTntAGA ACCCGAAGTG AAGGGGTCAG 600 
ACGGCGGAAA CTCACACCTT TCGCCCAfiCC AGAGGACAAA CCTCTGCGAC ACACTCCAAC 660 
TCCCTtXm ICrreGCTGG ATCCC^ 720 
GCCCAGCGI5 TGCCCAGCCC TPCCACCGCT CCTCCCGGCT GWAGGACGC TGGCCGCTCC 780 

^ CGGGMGGGG CCGGCAAACC TCAGAGCCCC (H;GGA 840 
CCGCTGGCTT TITTTTCCCC TGCTCTCCCA GGGGACAGAC ACCACCCCCC CACCCCTCAC 900 
GCCCCACCTC CCTGGGCGAT CCTTTCC^C CCAGCCCTG^ qqq 
TCTGCACACC CCCCCACCGC TCCCGCCCAA GCTTCCTAAA AAACAAAGGT CCAAAGTHG 1020 
GTCCAGGATA GAAAAATGAC TGATCAAAGG CAGGCGATAC TTCCTCTTCC CGG6ACGCTA 1080 
TATATAACCT CATGAGCCCA CGGGCTCCGC AGACGCACCG GAGCGCTCGC CCAGCCGCCG 1140 
CCTCCAAGCC CCTCAGGTrr CCCGGGACCA CA ATG AAC AAG HG CFG TGC TGC 1193 



Met Asn Lys Leu Leu Cys Cys 



'20 
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GCG CTC GTG GTAAGTCCCT CGGCCAGCCG ACCGGTGCCC CGCGCCTGGG 1242 
Ala Leu Val 



CAGGCTGCTG CCACCTGGTC TCCCAACCTC CCACCGGACC GGCCGGGACA ACGCTCCACT 1302 
CGCTCCCTCC CAGG j3^g 

C0025] 

Seq.id.No.t 2 
i-eng-tih of sequence: 9898 
Type of sequence: nucleic eold 
Stxazidedness: 2 
Topology: linear- 
Molecular type: genomic DNA (human OCIF genomic D^0^-2) 
Sequence: 

GCTTACmC TGCCAAATCT CATEAGGCTT AACGIAATAC AGGACTTT6A CTCAAATGAT 60 
ACTGTTCCAC ATAAGAACAA ACCTATlTrC ATGCTAAGAT GATGCCACTC TCnCCTITC 120 
TCCTTCTAG TTT CTC GAC ATC TCC ATT.AAG TGG ACC ACC aG 6AA ACG TTT 171 
Phe Lea Asp He Ser He Ljs Trp Thr Thr Gin Glo Thr Phe 
-10 -^1 

CCT CCA AAG TAC WT CAT TAT GAC GAA GAA ACC TCT CAT CAC CTC TIG 219 
Pro Pro Lys Tyr Len His Trr Asp Gl« Gl« thr Sar His Gin Lea Lea 
5 10 15 

TGT GAC AAA TGT CCT CCT CGT ACC TAC CTA AAA CAA CAC TCT ACA CCA 267 
Cys Asp Lys Cys Pro Pro Gly Thr Tfr Lea Lys Gin His Cy$ Thr Ala 
20 25 30 35 

AAG TGG AAG ACC GTG TGC GCC CCT TGC CCT GAC CAC TAC TAC ACA GAC 315 
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l7s Trp L7S Thr Val Cfs AU Pro Cys Pro Asp His T^r Tjr THr Asp 
40 45 50 



363 



AGC TGC CAC ACC ACT GAC GAG TGT CTA TAC TGC ACC CCC CTG TGC AAG 
Ser Trp His Tbr Ser Asp Gla Crs Lea Trr Cys Ser Pro Val Cys Lys 
55 60 05 



GAC CTG CAG TAC GTC AAG CAG GAG TGC AAT CGC ACC CAC AAC CGC GTG 411 
GIu Lea Clq Tyr Yal Lys Gla Gla Cys Asn Arg Thr His Asn Arg Vil 
70 75 80 

TGC CAA TGC AAG GAA GGC CGC TAC CTT GAC ATA GAG TTC TGC TTC AAA 459 
Cys Glu Cys Cys Gla Gly Arg Tyr Lea Gla fie GU Phe Cys Lea Lys 
85 90 95 

CAT ACG AGC TGC CCT OCT GGA TTT GGA CTG GTG CAA GCT G GTACGTGTCA 509 
His Ar« Ser Cys Pro Pro Gly Phe Gly ?al Tal Gin Ala 
XOO 105 110 

ATGTGCAGCA AAATTAATrA G6ATCA1CCA AACTCAGATA GTIGTCACAG TTTAGGAGAA 569 

CACmrCTr CTGATGACAT TATACGATAC CAAATTGCAA AGCTAATGAA ACCTGCCAGG 629 

TAGGTACTAT "CTGtCrGGAC TCCTTCC^ 689 

TACAGGGCAA mAATGACA AATCTCAAAT GCACCAAATT ATTCTCTCAT GAGATCCATG 749 

ATCGtrmr TrrrTTrm taaagaaaca aactcaagtt gcactattga TAGTrcAicT 809 

ATACCTCTAT ATTTCACTTC AGCATGGACA CCTTCAAACT GCAGCACnr TTCACAAACA 869 

TCAGAAATGT TAATTTATAC CAAGAGAGTA ATTATGCTCA TATTAATGAG ACTCTGGAGT 929 

GCTAACAATA AGCAGTTATA ATTAATTATG TAAAAAATGA GAATGGTGAG GGGAATTCCA 989 

rncAran aaaaacaacg cTAGTTcrrc ctttagcatc ggagctgact gtitgggagg 1049 

GTAAGGACTA TAGCAGAATC TCTTCAATGA GCTTATTCTT TATOTAGAC AAAACAGAH 1109 
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CTCAAGCCAA GAGCAAGCAC TTGCCTATM ACCA.AGTCCT TTCTCTTnG CATTTTGAAC ligg 
ACCATtCGTC AGCGCTCATG TGTATTGAAT CTTTTA,AACC AGTAACCCAC CiTl'lTiTrC 1225 
TGCCACATTT GCGAACCTTC AGTGCAGCCT ATAACTTnC ATACCTTCAG AAIATTAACA 1283 
GTATCCACTT ACTTACATGG AACAAGTAAT CAGTATAGAT TCTGATGACT CACTTTCAAG 1349 
CACTGirrCT CAACTGAAGC CCTGCTGATA TnTMGAAA TATCTGGATT CCTAGGCTGG 14C9 
ACTCCmTT CTGGCCAGCT GTCCTGCGCA TTGTAGAAn TTCGCAGCAC CCCTGGACTC 1459 
TAGCCACTAG ATACCAATAG CAGTCCTTCC CCCATGTGAC AGCCAAAAAT GTCTTCAGAC 1329 
ACTGTCAAAT CTCGCCAGGT GCCAAAATCA CTCCTCGTTG AGAACAGGCT CATCAATCCT 1583 
AAGTATCTGT AACTATTTTA ACTCTCAAAA CTTGTGATAT ACAAACTCTA AATTATTAGA 1649 
CCACCAATAC TTTAGGTITA AAGGCATACA AATGAAACAT TCAAAAATCA AAATCTATTC 1709 
TGTTTCTCAA ATAGTGAATC TTATAAAATT AATCACAGAA GATGCAAATT GCATCACAGT 1769 
CCCTTAAAAT TCCTCTTCGT ATGAGTATTT CACGCACGAA TTCGTCATAG TrCCTACTTT 1829 
CTATTGGATG GTACTTTGAG ACTCAAAAGC TAAGCTAAGT TCTGTOTGTG TCAGGG7GCG 1389 
GGGTCTCGAA TCCCATCAGA TAAAAGCAAA TCCATCTAAT TCATTCAGTA AGTTGTATAT 1349 
GTAGAAAAAT GAAAACTGGG CTATGCAGCT tGGAAACTAG AGAATmCA AAAATAATGC 2C09 
AAATCACAAG GATCTITCTT AAATAACTAA GAAAATCTGT TTGTAGAATC AAGCAAGCAC 2069 
GCAGCCAGAA GACTCAGAAC AAAAGTACAC ATTTTACTCT CTGTACACTG GCACCACACT 2129 
GGGAntATT TACCTCTCCC TCCCTAAAAA CCCACACAGC CCTTCCTCTT CGGAAATAAC 2X89 
AGCTITCCAC CCCAAACACA ACGAAAGACT ATGtGGTGTT ACTCTAAAAA GTATTTAATA 2249 
' ACGGTITOr TGTT G CnrrT CCTGTmCA AATCAGATO TCTCCTCTCC ATAmTATT 2309 
TACTTCATTC TCTTAATTCC TCKKiAATTA CTTACACCAA GCATCGTCAA TTCTCAACTC 2369 
TAAAGCCAAA TITCTCCATC ATTATAAtrr CACATITTCC CTGGCAGGTT ATAATTTITA 2429 
TATTTCCACT GATAGTAATA AGGTAAAATC ATTACTTAGA TGGATAGATC mTTCATAA 2489 
AAAGIACCAT CAGTTATAGA a3CAAGTCAT CTTCATCnC AGGAAGGTCA HAGATAAAC 2549 
CTTCTCAATA TATOTGAAA CAmGTTCT CTCAnCTTA CATTCTnTT CTTAAATAAC 2609 
TTTAAAAGCT AACTTACCTA AAAGAAATAT CTGACACATA TCAACTTCTC ATTAGGATGC 2669 
AGGAGAAGAC CCAAGCCACA 6ATATGTATC TGAAGAATGA ACAAGATTCT TAGGCCCGGC 2729 
ACGGTCGCTC ACATCTGTAA TCTCAAGAGT nCAGAGGTC AAGGCCGGCA GATCACCTGA 2TS3 
GGTCAGGAGT TCA\GACCAG CCTC-GCCAnC ATGATC-AAAC CC7GCCTCTA CTA.AAAATAC 2345 
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AAAAAmCC AGGCCATGGT CGTGCATGCC TGCA.ACCCTA GCTACTCAGG AGCCTCAGAC 2909 
AGGAG.AATCT CTTGAACCCT CGAGGCCGAC CTTGTGCTGA GCTCAGATCC CTCTACTGCA 2969 
CTCCAGCCTG GCTGACACAG ATGAC^CTCC GTCCCTGCCG CCGCCCCCGC CTTCCCCCCC 3029 
A.UA.iGATTC nCTTCATGC AGA.'VCATACG GCACTCAACA AAGCGAGACC TGCGTCCAGG 3089 
TGTCCA.AGTC ACTTATTTCG AGTAAATTAG CAATGAAAGA ATGCCATGGA ATCCCTGCCC 3i49 
AAATACCTCT GCTTATCATA TTGTACAATT TGATATAGAC 1TGTATCCCA nTAACGAGT 3209 
AGGATGTAGT AC-GAAAGTAC TAAAAACAAA CACACAAACA GAAAACCCTC nTGCTTTGT 32S9 
AACGTCGTTC CTAAGATAAT GTCAGTGCAA TGCTGGAAAT AATATTTAAT ATCTGAACGT 3329 
TTTAGGCTCT GTmCCCCT CCTGTTCm TTTTCTCCCA GCCCTrTGTC ATTTITGCAC 3389 
GTCAA7GAAT CATGTAGAAA GAGACAGGAC ATGAAACTAG AACCAGTCCA TmCCCCCT 3449 
TrnTTATn TCTGCTTTTG CTAAAAGATA CAATCAGGTA GGAiTGTTGAG ATTTATAAAT 3509 
GAAGTTTAAT A^GTTTCTCT AGCnTGATT mCTCTrTC ATAnTGTTA TCTTGCATAA 3569 
GCCACAATTC GCCTGTAAAA TCTACATATG CATATTGAAG TCTAAATCTG TTCAACTAGC 3629 
TTACACTAGA TGGAGATATT TTCATATTCA GATACACTGG AATGTATGAT CTAGCCATGC 3689 
GTAATATAGT CAACTCTITG AAGGTATTTA TTTTTAATAG CGTCTTTAGT TGTGCACTGG 3749 
TTCAACmT TCTCCCAATG ATTTCTTCAA ATTTATCAAA TATTTTrCCA TCATGAAGTA 3809 
AAATCCCCTT GCAGTCACCC TTCCTGAAGT TTGAACGACT CTCCTGTriT AAACAGTTTA 3869 
AGCAAATGGT ATATCATCTT CCCTTTACTA TGTAGCTTAA CTGCAGGCTT ACGCnTTGA 3929 
GTCAGCGGCC AACnTATTC CCACCTTCAA AACTTTATTA TAATGTTGTA AATmTACT 3989 
TCTCAAGGTT AGCATACTTA GGAGfrGCTT CACAATTAGC ATTCACGAAA GAAACAACTT 4049 
CAGTAGGAAC TCATTCCAAT TTAATGATGC ACCATOAAT CGGTACTAAT nCAAAGAAT 4109 
GATATTACAG CAGACACACA CCAGTTATCT TCAmTCTA GGAATAATTG TATCAAGAAT 4169 
ATGGCTGACA ACACGGCCTT ACTCCCACTC ACCGGAGGCT CGACTAATGA ACACCCTACC 4229 
CTTCTTTCCT TTCCTCTCAC ATTTCATGAG CGTnTGTAG GTAACGAGAA AATTGACTTG 4289 
CATTTCCAn ACAAGGAGCA GAAACTGGCA AAGGCCATCA TGCTCOAAGT TTrGTTCTGT. 4349 
CTAATGAAGT G.^WAAATGAA AATGCTAGA6 nTTGTGCAA CATAATAGTA GCAGTAAAAA 4409 
CCAACTGAAA AGTCTTTCCA AAACTGTCTT AAGAGGGCAT CTGCTGGGAA ACGATTTGAG 44S9 
GAGAAC-GTAC TAAATTGCTT GGTATTTTCC GTAG GA ACC CCA GAG CGA AAT ACA 4523 

Gly Thr Pro Glu krs Asnt^^ 
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GTT TGC AAA ACA TGT CCA GAT QQQ HC TTC TCA AAT GAG ACG TCA TCT 4571 
Val C75 L7S Arz Cjs Pro Asp Gly Phe Phe Ser A^o Glu Thr Ser Ser 
120 125 130 



AAA GCA CCC TGT ACA AAA CAC ACA AAT TGC ACT GTC TIT CGT CTC CTG 461! 
lys Ala Pro Cys Arg lys His Thr Asn Cys Ser Fal Phe Gly Leu Leu 
140 145 150 

CTA ACT CAC AAA GCA AAT GCA. ACA CAC GAC AAC ATA TtTT TCC CGA AAC 4m 
Leu Tlir Gin Lys Gly Asn Ala Thr flis Asp Asa lie Cys Ser Gly Asn 
155 160 165 

AGT CAA- TCA ACT CAA AAA TGT GCA ATA G GTAATTACAT TCCAAAATAC 4715 
Ser Gin Ser Tlir Gin Lys Cys Cly lie 
170 175 

GTCrnGTAC GATTTrCTAG TATCATCTCT CrrCTCTGAGT TGAACACAAC GCCTCCAGCC 4775 
ACATTCTTGC TCAAACrXAC ATnTCCCTT TCnGAAJCT TAACCACCTA AGGCTACTCT 4835 
CGATtJCATTA CTGCTAAAGC TACCACTCAfi AATCTCTCAA-^CTCATCT TCTCACAGAT 4395 
AACACCTCAA ACCTrGATTT TCTCTCCTIT CACACTGAAA TCAAATCTTC CCCATAGCCA 4955 
AAGGGCAGTG TCAAGTTTGC CACTGACATC AAATtAGGAG AGTCCAAACT GTAGAAnCA 5015 
CGTTOTnrT TATTACrrrC ACGAATGTCT GTATTATIAA CTAAAGTATA TATTGGCAAC 5075 
TAAGAAGCAA AGTGATATAA ACATGATGAC AAATXAGGCC AGGCATGGTC GCTTACTCCT 5135 
ATAATCCCAA CATTTTGCGG GCCCAACGTA GCCAGATCAC TTGAGGTCAG GATTTCAAGA 5195 
CCAGCCTGAC CAACATGCTG AAACCHCTC TCTACTAAAA ATACAAAAAT TAGCTGGGCA 5255 
TGGTAGCAGC CACTTCTAGT ACCACCTACT CACGGCTGAG GCACGAGAAT CGCTTGAACC 5315 
CAGCAGATGG AGGTTGCAGT GAGCTGAGAT TGTACCACTG CACTCCAGTC TGGCCAACAG 5375 
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AGCAAGATTT CATCACACAC ACACACACAC ACACACACAC ACACAmCA AATGTGTACT 5435 
TOGCTnCTT ACCTATGGTA TTAGTGCATC TAnCCATGG WCTTCCAAG CTACTCTGGT 5495 
TGTCnAAGC TCTTCATTGG GTACAGGTCA CTAGTATTAA CnCAGGTTA HCGGATCCA 5555 
nCCACGGTA GTGATGACAA TTCATCAGGC TAGTGTCTCT GTTCACCTTG TCACTCCCAC 5613 
CACTAGAaA ATCTCACACC TTCACtCAAA GACACAmC AaAAACATG ATTTGCTTTT 5675 
nGTCTTTAA TCAAGCAATG GTATAAACCA GCTTGACTCT CCCCAAACAG TTtTTCGTAC 5735 
TACAAAGAAC TITATCAAGC AGAGAAATGT GAATTCATAT ATATATGAGA TTCTAACCCA 5795 
GTTCCAGCAT TCmCAnG TGTAAnCAA ATCATACACA AGCCATnTA GCCTTTGCTT 5853 
TCTTATCTAA AAAAAAAAAA AAAAAAATGA AGGAAGGGCT ATTAAAAGGA CTGATCAAAT 5515 
TTTAACATTC TCTTTAATTA ATTCATTnT AATTTTACTT TTnTCATTT ATTGTCCACT 5975 
TACTATGTGC TACTGTCCTA TAGAGGCTTT AACATTTATA AAAACACTGT GAAAGTFGCT 6035 
TCAGATGAAT ATAGCTAGTA GAACGGCAGA ACTAGTATTC AAAGCCACG7 CTGATGAATC 6083 
CAAAAACAAA CACCCATTAC TCCCATITTC TGGGACATAC TTACTCTACC CAGATCCTCT 6155 
GGGCrnGTA ATCCCTATGT AAATAACATA CmTATGTT TGCTTATm CCTATCTAAT 6213 
GTCTACTTAT ATATCTCTAT CTATCTCTTG CTTTGTnCC AAAGGTAAAC TATGTCTCTA 6273 
AATGTCGCCA AAAAATAACA CACTATTCCA AAnACTGTT CAAATTCCTT TAAGTCAGTG 6335 
ATAATTATn CTTTTGACAt TAATCATGAA GTTCCCTGTG GGTACTACCT AAACCTTTAA 6395 
TAGAATGTTA ATGTrrCTAT TCATTATAAG AATmTGGC TGTTACTIAT TTACAACAAT B455 
ATTTCACTCT AATTAGACAT tlACTAAACT TTCTCTTGM AACAATGCCC AAAAAAGAAC 6515 
ATTAGAAGAC ACCTAAGCTC ACTTGGTCTC TGCCACTAAC ACCACCCAAC AGAAGCTTGA 6375 
mTAnCAA ACTTTCCAIT tTAGCATATT nATCTKOA AAATTCAATT CTCnCCm 6633 

Trnmrm ttoeattca atagactctc agaaatccaa TrencACTA aatcttctgc 6695 

GTTTrCTAAC CnTCnTAG AT GTT ACC CTG TGT GAG GAG GCA HC TTC AGG 6747 
Asp Val Thr leu Cys Gin GU Ala. Phe Phe Arg 
180 185 

TTT GCT GTT CCT ACA AAG ITT ACG CCT AAC T6G CTT AGT CTC HG CTA 6795 
Phe Ala Val Pro Thr Lys Phe Tlir Pro Asn Trp Leu Ser Val le v Val 

190 195 200 
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GAC AAT TIG CCT GGC ACC AAA GTA MC GCA GAG ACT GTA GAG AGG ATA 6343 
Asp Asa Leu Pro Ci? Thr Ljs Va! Aso Ala Glu Ser Val GIu Arj He 
205 210 215 

AAA CGG CAA CAC AGC TCA CAA CAA CAC ACT TTC CAG CTG CTG AAC TTA 6891 
Lfs Arg Gin His Ser Ser Gin Gin GId Thr Phe Gin Leu Leu Lfs Lea 
220 225 230 233 

TCC AAA CAT CAA AAC AAA GAC CAA GAT ATA GTC AAG AAG ATC ATC CAA G S940 
Trp Its Eis- Glo Asa Irs Asp Gin Asp He Val Lrs Lys He He Gin 
240 245 250 



GTATCATAAT CTAAAATAAA AAGATCAATC ACAAATCAAA GACACCTATT TATCATAAAC 7000 
CAGGAACAAG ACTGCATGTA TCTrTAGTTG TGTGGATCTT GTnCCCTGT TGGAATCATT 7060 
GTICCACTGA AAAAGTTTCC ACCTGATAAT GTAGATGTGA TTCCACAAAC AGTTATACAA 7120 

ccTrncTTC tcacccctgc TccccAcrrr ccttctaaag tatgttgaac actctaagag 71 so 

AAGAGAAATG CATTTGAAGG CAGGGCTGTA TCTCAGGGAG TCGCTTCCAG ATCCCTTAAC 7240 
CCnCTGTAA GCAGCCCCTC TAGACCACCA AGGACAAGCT CTATMCCAC TTimTCTT 7300 
ACATTGCACC tCTACCAACA ACCTCTGTTG TATXTACTrG GTAATTCTCT CCAGGTAGCC 7360 
TTTTCGTAGC TTACAAATAT CTTCTTATIA ATCCTCATCA TATGGCCTGC ATTAAAATTA 7420 
TnTAATGGC ATATCTTATG ACAATTAATG AGATAAAATC TGAAAAGTGT TTGAGCCTC7 7480 
TGTAGGAAAA AGCTAGTTAC ACCAAAATGT TCTCACATCT TATAAGTrTA TATAAAGATT 7540 
CTCCTTTAGA AATGGTGTCA GAGACAAACA GACAGAGATA CCGAGAGAAQ TGTGAAAGAA 7600 
TCTGAAGAAA AGGAGTrTCA TCCAGTGTGC ACTGTAAGCT HACCACACA TGATGGAAAG 7660 
AGTTCTGACT TCAGTAAGCA TTGGGACGAC ATGCTAGAAG AAAAAGGAAG AAGAGTHCC T720 
ATAATGCAGA CAGGGTCAGT GAGAAATTCA TTCAGGTCCT CACCAGTAGT TAAATGACTG 7730 
TATACTCTTC CACTACCCTA AAAAACTTCA ACTATCTGAA ACCGGGGCAA CAGATTHAG 7340 



GAGACCAACG TCTHGAGAG CTGAnCCTT rTGCTTATGC AAAGAGTA.U Cr^™^^7^__^ 

0? NZ. I 
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TTGAGCAAAC CAAAAGTATT CTTTGA-^CGT ATAATTAGCC CTGAAGCCGA AACAAAAGAG 7960 
A.UATCAGAG ACCGTTAGM TTC-GMGCA.A CCAAATTCCC TATTTTATAA ATCAGGACAT 8020 
TTTAACCCAG AAAGA7GA.AC CGATnGCCT TAGGGCTCAC AGATACTAAG 7GACTCATGT 8080 
CAHAATAGA AATGTTAGTT CCTCCCTCTT AGGTTTGTAC CCTAGCTTAT TACTGAAATA 8140 
TTCTCTAGGC TGTGTGTCTC CTTTAGTTCC TCGACCTCA7 G7CTTTGAGT TTTCAGATAT 8200 
CCTCCTCA7G GAGGTAGtCC TCTGGTCCTA 7G7G7AnCT TTAAAGGCTA GT7ACGGCAA 8260 
TTAACTTATC AACTAGCGCC TACTAATGAA ACTTTGTA1T ACAAAGTAGC TAACTTGAAT 8320 
ACTTTCCTTT TmCTGAAA TGTTATGGTC GTAArrTCTC AAACTTTTTC TTACAAAACT 8380 
GAGAGTCATC TGrCTTATTT 7CTACTGTrA ATTTTCAAAA TTAGGAGCTT CTTCCAAAGT 8440 
TTTGTTCGAT GCCAAAAATA TATAGCATAT 7ATCTrATTA TAACAAAAAA TATTTATCTC 8500 
AGTTCTTACA AATAAATGG7 GTCACTTAAC TCCCTCTCAA AAGAAAAGGT TATCATTGAA 8560 
ATATAATTAT GAAATTCTGC AAGAACCTTT TGCCTCACGC TTCnTTATG ATGGCATTGG 8620 
ATGAATATAA ATCATGTGAA CACTTATCTG GGCmTGCT TTATGCAG A7 ATT GAC 8676 

Asp lie Asv 

CTC TCT GAA AAC AGC GTC CAG CGG CAC ATT GGA CAT GCT AAC CTC ACC 8/24 
Leo Cys Clu Asn Ser Val Gin Ar? His lie GLf His Ala A5H Lea Thr 
255 260 263 270 

rrc GAC CAG CTT OCT AGC TTC ATO CAA AGC TTA CCG GGA AAC AAA CTG 8772 
Phe Gla Gla Len Arg Ser Met Cla Ser lea Pro Gly lys Lfs Val 
275 280 285 

GGA CCA CAA GAC ATT GAA AAA ACA ATA AAG GCA TGC AAA CCC ACT CAC 8820 
Gl7 Ala Gla Asp He GU Lys Thr He Lts Ala Cys Lys Pro Ser Asp 
2S0 295 300 

CAG ATC CTG AAG CTG CTC ACT TTG TGG CGA ATA AAA AAT GGC GAC CAA S868 
Gin He L8U Lys Lctj Leu Ser Leo Trp Ar? He Lys Asa Gly As? Gin 

28 
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GAC ACC TTG AAG GGC CTA AT, CAC GCA CTA AAG CAC TCA AA^.CG TAG 39,5 
Asp Thr Leu L7S GI7 Leu Met Sis Ala Le. Lys Ser L7S Tjr 
325 330 

CAC TTT CCC AAA ACT GTC ACT CAG ACT CTA AAG AAG ACC ATC AGG TTC 8964 
His Phe Pro Lys Thr /al Thr Cla Ser Leu Lys Lys Thr He Arz Phe 
335 340 345 

Cn CAC AGC TTC ACA ATG TAC AAA TTG TAT CAG AAG TTA TTT TTA GAA 9012 
Lea His Ser Phe Thr Met Tyr Lys Lea Tyr Gin Lys Lea Phe Leu Gla 
333 360 



ATG ATA GOT AAC CAC GTC CAA TCA CTA AAA ATA AGC TGC TTA 
Met He Gly Asn Gin Val Gin Ser Tal Lys lie Ser Cys Leu 
3T0 375 380 



9054 



TAACTCGAAA TGGCCATTGA GCTGTrrCCT CACAATTGGC GAGATCCCAT GGATGAGTAA 9114 
ACTGTrrCTC ACGCACTTCA GGCTTTCACT CATATCTTTC TCATTACCAC TGACTAATTT 9174 
TGCCACAGGG TACTAAAAGA AACTATGATC TGCAGAAACG ACTAACATCT CCTCCAATAA 9234 
ACCCCAAATG CTTAATCCAA CTGTCAGATC TGGATCGTTA TCTACTGACT ATATITTCCC 9294 
mTTACTGC TOCAGTAAT TCAACTGGAA ATTAAAAAAA AAAAACTAGA CTCCACTGCG 9354 
CCTTACTAAA TATGGGAATC TCTAACTTAA ATAGCTTrGG CAnCCAGCT ATGCTAGACa 9414 
CTTTTATTAG AAAGCCATAT 'ITiTOCTGT AAAAGHACT AATATATCTG TMCACTATT 9474 
ACAGTATTGC TATHATATT CATTCAGATA TAAGATTTCG ACATATTATC ATCCTATAAA 9534 
GAAACC-GTAT GACTTAATn TAGAAAGAAA AHATATTCT GrTTATTATG ACAAATGAAA 9594 
GAGAAAATAT ATATnTTAA TC-GAAAGTn GTACCATnT TCTAA7AC-GT ACTGCCATAT 9654 
nTTCTGTOT C-CAGTATItT TATAATrTTA TCTGTATAAG CTGTAATATC ATTTTATAGA S714 

INT-J-LsCTUAL FROPERTV OfRCE 
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AAATGCATTA TTTAGTCAAT TGTTTAATGT TGGAAAACAT ATGAMTATA AATTATCTGA 9774 
ATATTAGATG CTCTGAG.AAA HGA-ATCTAC CTT.A7TTAAA AGATiTTATG GnTTATMC 9834 
TATAT.AAATG ACATTATTAA AGTTTTCAAA TTATTTTTTA TTGCTTTC7C TCTTGCTTTT 9894 
ATTT 9893 
[0026] 

Seq.Id.No.: 3 

Lengixti of sequence; 401 

Tyi>e of sequence; amino acid 

St:randedne«s : I 

Topciogys Itnaaar 

Molecular type: protein 

Sequence: 

Met Asa Asa Lea len Cys Qfs Ala Lea Tal Phe Lea Asp lie Ser 

-20 '13 
He Ljs Trp Tar Thr Gla Cia Hit Phe Pro Pro Its Tyr Lea His - 

-5 13 
Tzr Asp Gin GIu Thr Ser His GIo Len Lea Cjs Asp Lys Cys Pro 
10 15 20 

PrQ Cly THr Tyr Len Lys Gin Bis Cys Tbr Ala Lyfi Trp Lys Thr 
23 30 35 

Val Cys Ala Pro Cys Pro Asp His Tyr Tyr Htf Asp Ser Trp His 
40 45 50 

Thr Ser Asp GIb Cys Leu Tyr Cys Ser Pro Val Cys Lys Glo Leu 
55 60 65 

Gin Tyr Val Lys Gla Gin Cys Asn Ar£ THr His Asa Arsr Val Cys 
70 75 80 

Gin Cys Lys Gltt GIr Ar« Tyr Leu GU He Gla Phe Cys Lea Lys 
85 .90 95 

His Arg Ser Cys Pro Pro Gly Fhe Gly Vai Val Gin Ala Glr Tar 

30 
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100 105 no 

Pro Glu Ai-^ Asn Thr Vil Cjs Its \rz Cys Pro Asp Gly Plis Fhe 
115 120 125 

Ser Asn Gla Tor Ser Ser Lys Ala Pro Cys Ar? Lys His TJir Asn 
130 135 140 

C7S Ser Vil Phe GI7 Lea Letj Lea Thr Gin Lys Giy Asa Ala Tbr 
143 150 155 

His Asp Asn lie Cjs Ser GI7 Asa Ser Gla Ser Tlir Gin Lys Cys 
160 163 170 

Cly 11 a Asp Val Tbr Lea Cys Gla Gin Ala Phe Phe Ar^ Phe Ala 
175 1«0 185 

Val Pro Thr Lys Phe Thr Pro Asa Trp Lea Ser Val Lea Val Asp 
190 195 200 

A5tt Leu Pro Gly Thr Lys Val Asa Ala Glu Ser Val Glu Ar« lie 
205 210 21s 

Lys Arg GID His Ser Ser Gin Glu Gin Thr Phe Gla Leu Leu Lys 
220 225 230 

Leu Trp Lys His Gin .Asa Lys Asp Gla Asp lie Vil Lys Lys lie 
235 240 245 

lie Gla Asp He Asp Uu Cys Glu Asn Ser Val Gla Ar« His He 
250 255 260 

Gly Els Ala Asa Uo Thr fhc Glu Gin Leu Are Ser Leu Met Glu 
265 270 275 

Ser Leu Pro Gly Lys l7S Val Cly Ala Glu Asp lie Glu Lys Thr 
280 285 290 

lie Lys All Cys Lys Pro Ser As? Gin He Uu Lys leu Leu Ser 
295 300 305 

Leu Trp Arg lie Lys Asn Gly As? Gin As? Thr Lea lys Gl r Lea 
315 320 

31 2 0 AUG 1998 
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Met Eis Ala Lea L'S Eis Ser L/s TSr Trr His Pie Pro Lys Thr 

325 33C 335 

Val Thr Gin Ser Leu Lys Lfs Thr lie Ar& Pbe Leu His Ser Phe 

340 345 550 

Tlir Vet Tyr Lys Leu Tjr Gia Lys Leo Phe Lea Gla Met He GI7 

355 360 365 

hsa Gin Val Gin Ser ?al Lys He Ser Cys Lea 

370 375 380 
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Leng^^i of seq-jence: 12C6 

of sequence; nucleic acid 
Srrandedness: 1 
Topology r linear 
Molecular type: cDNA 
Sequence : 

ATGMCMCT TCCTGTC-Cn: CGCGCirCTC TTTCTGCACA TCTCCATTAA CTC^.CCACC 60 
CAOQAAACOr TTCCTCCAA.'. G7ACCTTCAT TATCACCAAG AAACCTCTCA TCAGCTGrTG l-^o 
TCTGACAAAT GTCCTCCTCG TACCTACCTA AAACA.ACACT GTACAGCAAA GTCGAACACC ISO 
GTGTCCGCCC CTTGCCCTGA CCACTACTAC ACAGACAGCT GCCACACCAG TG.4CGAGTCT 240 
C7ATACTGCA CCCCCG7GTG CAA-KAGCTG CAGTACGTCA AGCAGG.AGTG CA.ATCGCACC 300 
CACA.ACCGCG TGTGCaA.ATG CAAGGAAGGC CGCTACCTTC AGATACAGTr CTGCTTCAAA 350 
CATAGGAGC7 CCCCTCCTCG ATITGGAGTG GTGCAAGCTG CAACCCCAGA GCGA.UTACA 420 
GiTTGCAAAA GATGTCCAGA TCGGTTCTTC TCAAAT6AGA CGTCATCTAA ACCACCC7CT 480 
ACAAAACACA CAAATTGCAG TTOTTTGGT CTCCTGCTAA CTCAGAAACC AAA7GCAACA 540 
CACGACAACA TATGHCCGG AAACAGTGAA TCAACTCAAA AATCTCGAA7 AGATGTTACC 600 
CTGTCTGACG AC-GCATTCT? CAGCTTTCCT GTTCCTACAA ACTTTACGCC TAACTCGCTT 630 
AGTCTCTTCG TAGACAATTT CCCTGGCACC AAAGTAAACG CAGAGAGTGT AGAGACGATA 720 
AA.ACGGCAAC ACACCICACA ACaACAGACT TTCCAGCTGC TGAAGTTATG GAUCATCAA ISO 
A.\CAAAGACC AAGATATAG7 CAAGAAGATC ATCCAAGATA TTCACCTCTG TGAAAACAGC 84C 
CTC-CAGCGGC ACATTGGACA TGCIAACCK ACCTTCGAGC AGCTTCGTAG CTTCATGGAA SCO 
AGCTTACCGG GAAAG.AAAuT GuGAGCACAA GACATTGAAA AAACAAT.AAA GCCATtJCAAA 95G 
CCCAGTaACC AGATCCT^ GCTC-CTCACT TTuTGuCGAA TAAAAUTCG CGACCAAGAC 1020 
ACCTTGAAGG GCCT.UTGCA CGCACTAAAG CACTCAA.4GA CGTACCACTT TCCC.UAACT 108C 
GTCACTCACrA CTCTAUGAA GACCATCAC-G TTCCTTCACA GCTTCACAAT GTACAAATTG iU: 
TATCAaUGT TATTnTAGA .UTGATAGGT A.4CCAGC-TCC A^TCAGTAU AATAAGCTGC 12:-: 
T7AT>_A 
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[Brief Description of the Drawing] 
[Flgirre 1] 

It exhibits the result of Western blotting of the protein 
obtained by the expression of the genomic DMA of the present 
invention in example 3(lii) 

C Explanation of Referenced Numerals] 
1 : marker 

2: supernatant of culture medium of COS-7 cell trans fected with 
vector pWESRaCX:iF (dxan^le 3 (Hi)) 

3: supernatant of cultxure medium of COS-7 transfected with 
vector pWESR a (control) 
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[Abstract] 

[Problems to be Solved] 

A novel DNA encoding a protein having an Inhibitory activity 
on osteoclast formation and a method of preparing said protein 
thereby- 

(Means to Solve the Problems] 

DNA described ±A Seq-ID.No.l and 2. 

A method of preparing a protein vlth a molecular weight of about 
60 kD (under reducing conditions), and about 60 kD and about 120 
kD (under non-reducing conditions) having an Inlilbltory action on 
osteoclast foroiation by inserting said DNA into expression vector 
and by genetic engineering manipulation. This protein has an 
inhibitory action on osteoclast formation and can be useful for 
curing osteoporosis and rheumatism. 

(Selected Drawings] None 
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1. A DNA comprising the nucleotide sequences of the 
Sequences No. i and No. 2 in the Sequence Table. 

2. The DNA according to claim 1, whecein the Sequence 
ID No. 1 includes the first exon of the OCIF gene and the Sequence 
ID NO. 2 includes the second, third, fourth, and fifth exons. 

3. A protein exhibiting the activity of inhibiting 
differentiation and/ormaturation of osteoclasts and having the 
following physicochemical characteristics, 

(a) molecular weight (SDS-PAGE) : 

(i) Onder reducing conditions: about 60 kO, 

(ii) Under non-reducing conditions: about 60 ko and about 
120 kD; 

(b) amino acid sequence: 
includes an a«u.no acid sequence of the Sequence ID no. 
3 In tiie Sequence Table, 

(c) affinity; 

exhibits affinity to a cation exchanger and heparin, and 

(d) heat stability: 

(i) the osteoelastogenesis-inhibitory activity ip i ' 

reduced when treated with heat at 70*C for 10 minutes ! 
or at 56*0 for 30 aiinutes, | 

<ii) the osteoclastogenesis-inhibitory activity is lost |' 
when treated with heat at 90*C for 10 minutes. ! 

4. A process for producing a protein exhibiting an 
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ctivity of inhibiting differentiation and/or maturation of 
osteoclasts and having the following physicochenvical 
characteristics/ 

(a) molecular weight (SDS-PAGE) : ' '■ 



(i) Under reducing conditions: about 60 k.D, 

(ii) Under non- reducing conditions: about 60 kD and about 



(b) amino acid sequence; 

includes an amino acid sequence of the Sequence ID No. 

3 of the Sequence Table, 
{c) affinity: 

exhibits affinity to a cation exchanger and heparin, and 
(d) heat stability: 

(i) the osteoclastogenesis-inhibitory activity is 
reduced when treated with h«at at 70*C for 10 minutes 
or at 56*^ for 30 minutes, 

(ii) the osteoclastogenesis-inhlbitory activity is lost 
when treated with heat at 90*0 for 10 minutes, 

the process comprising inserting a DNA including the nucleotide 
sequences of the sequences No. 1 and No. 2 in the Sequence Table 
into an expression vector, producing a vector capable of 
expressing a protein having the above-mentioned 
physicochemical characteristics and exhibiting the activity of 
inhibiting differentiation and/or maturation of osteoclasts, 
and producing this protein by a genetic engineering technique. 
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The use of a DNA comprising the nucleotide sequences of the 
sequences No.l and No.2 in the Sequence table, in the preparation 
of a medicament for the treatment of osteoporosis and rheumatism. 
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